A new surgical approach to improve gene transfer in liver using lentiviral vectors.
Metabolic inherited liver diseases are attractive targets for gene therapy. Recombinant lentiviruses are very powerful viral vectors able to infect nonmitotic cells. We wanted to develop a new surgical approach to improve gene transfer in adult liver using low viral doses. Adult rats were injected with 2.108 infectious particles of lentiviral vectors encoding the green fluorescent protein marker gene under control of a liver-specific promoter transthyretin. In the control group (n = 5), gene delivery was performed by inflow intraportal injection. In the surgical group (n = 5), liver was completely excluded from systemic circulation before viral injection in infrahepatic vena cava with high pressure. At day 9, transduction efficiency was 14.35% in the surgical group 3 and 0.39% in the control group (P = .016). At month 2, the number of transduced hepatocytes decreased in the most part of rats, except in half of rats in the surgical group. Antibodies against green fluorescent protein were detected in all rats at month 2, except one in the surgical group. We developed a new surgical approach allowing an efficient transduction of hepatocytes in adult rats using lentivirus at low viral doses. We have now to control the immune response to permit long-term expression of transgene.